Purpose Long-term breast cancer survivors frequently report distress (i.e., depressive symptoms) that impacts their quality of life. Previous studies have found that negative social interactions (''social constraints'') from partners contribute to long-term, unresolved cycling of intrusive thoughts and cognitive avoidance, resulting in psychological distress. However, these relationships have not been tested in long-term breast cancer survivors. Furthermore, the effect of partners' depressive symptoms on the survivors' depressive symptoms has not been tested within the context of these relationships. Therefore, the purpose of this study was to test relationships between breast cancer survivors' depressive symptoms and (1) social constraints, cognitive avoidance, and intrusive thoughts, and (2) partners' depressive symptoms. Methods Data were from a cross-sectional descriptive study of breast cancer survivors (N = 222) 3-8 years postdiagnosis and their partners, who completed surveys assessing demographic characteristics, social constraints, intrusive thoughts, cognitive avoidance, and depressive symptoms. Structural equation modeling confirmatory path analyses were conducted to determine significant relationships between survivors' depressive symptoms and all other variables. Results Our model fits the data well. Breast cancer survivors' depressive symptoms were predicted by social constraints and intrusive thoughts. The relationship between survivors' depressive symptoms and partners' depressive symptoms was close but not significant. Conclusions As hypothesized, depressive symptoms were predicted by social constraints and intrusive thoughts. Further research is needed to understand the possible relationship between survivors' long-term depressive symptoms and cognitive avoidance and partners' depressive symptoms. Our findings highlight the negative impact of social constraints from partners on psychological outcomes in long-term breast cancer survivors.
Introduction
Approximately 92 % of women diagnosed with breast cancer live past the 5-year survival mark as a result of earlier diagnosis and treatment [1, 2] . Almost all breast cancer survivors experience symptoms resulting from their disease and treatment that last throughout their life [1] and have a lasting impact on quality of life [3] . One of the most common symptoms is psychological distress, which often manifests as depressive symptoms [4, 5] . As many as 25 % of survivors, 5 years after their breast cancer diagnosis, suffer from clinically significant levels of depressive symptom [6] . Survivors who are depressed are at risk of higher side-effect burden than those who are not depressed & Andrea A. Cohee aamaners@iu.edu [7] and may experience greater anxiety [8] , pain, insomnia, and fatigue [9] . Depression also has consistently been linked to poorer adherence to medical care, longer hospital stays, higher mortality, and reduced overall quality of life [10, 11] . One factor contributing to depressive symptoms in breast cancer survivors is the inability to discuss cancer with a significant other because the partner blocks conversation about the event (social constraint). Social constraints discourage open communication through avoidance, denial, criticism, and minimizing concerns [12] [13] [14] . In traumatic events such as cancer diagnoses, high social constraints have been associated with greater distress [15, 16] . Without a supportive environment in which to discuss cancer, breast cancer survivors may not be able to cognitively process the trauma, hindering their psychological adjustment [17] . Unfortunately, there is a dearth of literature focusing specifically on distress in young breast cancer survivors, who suffer disproportionately compared to their older counterparts [3, 9] .
The Social Cognitive Processing Theory has been used within oncology populations to predict depressive symptoms in survivors [18] . According to the theory, depressive symptoms result from one's inability to cognitively process the cancer experience through short-term cycling of intrusive thoughts (i.e., repetitive, unbidden trauma-related thoughts or images) and cognitive avoidance (i.e., attempts to distance the individual from trauma-related thoughts and feelings) [12, 17] . Even though this process may be disruptive while it is occurring, it is imperative for later psychological adjustment [14, 15, 18] . Lepore and Helgeson propose that if a person fails to completely process the traumatic event in a timely manner, the experience may remain in active memory, causing ''physiological and psychological disturbances'' (p. 91) [19] . This disruptive processing becomes harmful if prolonged, leading to distress [17] . Incomplete cognitive processing has been linked to negative psychological adjustment and mediates the relationship between social constraints and psychological adjustment within the cancer experience [12] . Specifically, social constraints from a partner or spouse have been found to increase patient distress [20] .
Finally, recent studies have demonstrated a direct relationship between distress (i.e., depressive symptoms, anxiety, and negative effect) in breast cancer survivors and their partners [21, 22] . Distress experienced by either partner has been found to directly affect distress levels in the opposite spouse, and a negative outlook in one partner is associated with a negative outlook and higher psychological distress in the opposite partner [22] . Bigatti et al. [22] found that survivors were more distressed when their partners were distressed as well. Also, Segrin et al. [21] found that survivors were more affected by their partners' anxiety than vice versa. Considering the effect that partners' distress has on survivors' distress may add predictive power to the Social Cognitive Processing Theory.
The purpose of this study was to test the relationship between social constraints and depressive symptoms with the components of cognitive processing (both intrusive thoughts and cognitive avoidance), mediating the relationship in long-term breast cancer survivors who were 45 years or younger at diagnosis. Furthermore, the effect of partners' depressive symptoms on survivors' depressive symptoms was tested.
Methods Sample
Data used for this study were part of a larger quality-of-life study, collected through an ECOG-ACRIN Cancer Research Group 97-site database. Results of the parent study have been reported elsewhere [3] .
Women for this study were eligible if they were diagnosed with breast cancer stages I-IIIa at age 45 years or younger; 3 to 8 years post-diagnosis and treatment without a recurrence at the time of recruitment; treated with a chemotherapy regimen of adriamycin, paclitaxel, and cyclophosphamide; and partnered. A partner was eligible if currently living with the survivor and self-identifying as a spouse or committed partner. Informed consent was obtained from all individual participants included in the study.
Measures
Personal information was collected for all survivors, including household income, education, race, religious affiliation, current age, and time since diagnosis.
Social Constraints were measured using 14 items from the Lepore Social Constraints Scale. This instrument asks the survivor how often, on a 1-4 scale of ''never'' to ''often,'' she felt constrained by her partner in discussing cancer in the last four weeks [23] . The summed scores range from 14 to 56. Questions included, how often did your partner, ''avoid you,'' ''seem to be hiding his/her feelings'' and ''tell you not to think about your breast cancer.'' Construct validity has been established previously [23] . The Cronbach's alpha coefficient for this sample was a = .90.
The components of Cognitive Processing, intrusive thoughts and cognitive avoidance, were measured separately by subscales of the Impact of Event Scale [24, 25] . The Intrusive Thoughts subscale consists of 7 questions, such as ''I thought about breast cancer when I didn't mean to'' and ''pictures about breast cancer popped into my mind.'' Responses ranged from 0 to 4, with higher scores indicating more intrusions. The Cognitive Avoidance subscale consists of eight questions, such as ''I stayed away from reminders about breast cancer.'' Just as with the intrusions subscale, responses ranged from 0 to 4.
Scores for each scale are summed. For this analysis, intrusive thoughts and cognitive avoidance were analyzed separately. Content, construct, and convergent validity have been previously established for the subscales as well as the total scale [24, 25] . The Cronbach's alpha coefficient for survivors in this study was a = .89.
Depressive symptoms were measured using the Centers for Epidemiologic Studies Depression Scale. This 20-item summed scale has responses ranging 0-3 for each item [26] . Scores range from 0 to 60 with scores above 16 being consistent with a diagnosis of clinical depression. Concurrent and construct validity were previously established in an oncology population [27] . The Cronbach's alpha coefficients for survivors and partners were a = .90 and a = .89, respectively.
Recruitment procedures
The study was approved through the ECOG-ACRIN and the National Cancer Institute. Human subjects' protection was obtained from the institutional review board of the parent site-a large Midwestern university-and from all ECOG-ACRIN sites. The statistical office for Eastern Cooperative Oncology Group identified breast cancer survivors who met eligibility criteria and forwarded the names to the breast cancer survivors' treating physicians. Treating physicians asked for permission to forward their names and contact information to the university. If a survivor agreed, she was mailed a brochure explaining the study and contacted by a research assistant. If verbal consent was obtained, the woman was mailed the questionnaire and informed consent forms. After agreeing to participate, the survivor was asked whether she had a partner who could be contacted about participation. The same procedure was followed for partner recruitment. Breast cancer survivors were eligible for enrollment even if partners declined. Because these analyses required a partner variable, only survivors whose partners also participated were used for these analyses.
Of those who agreed to participate (n = 602), 84 % of breast cancer survivors returned data (n = 505), and 222 had partners who returned data.
Data analytic plan
Descriptive statistics were used to describe the presence and severity of depressive symptoms in a sample of both young breast cancer survivors and their partners and to describe the potentially confounding variables, social constraints, and cognitive processing characteristics (intrusive thoughts and cognitive avoidance) of breast cancer survivors. Once identified as potentially important factors from the literature, bivariate correlations between all potentially confounding variables (current age, household income, years of education, race, religious affiliation, and time since diagnosis) and depressive symptoms were analyzed. Potentially confounding variables that were related to depressive symptoms at p \ .25 in bivariate analyses were entered into the model as recommended by Hosmer and Lemenshaw [28] . We used this conservative p value parameter in order to retain potentially confounding variables that may significantly affect depressive symptoms, given that previous literature has been mixed as to their importance in analyses. All descriptive information was computed using SPSS Ò statistical software, version 22. Confirmatory structural equation path model was used to simultaneously test a set of regression equations among the observed variables. Endogenous variables (dependent variables) included cognitive avoidance, intrusive thoughts, and breast cancer survivors' depressive symptoms. Exogenous variables (independent variables) included social constraints, potentially confounding variables, and partner depressive symptoms. Additionally, the indirect effects of social constraints on depressive symptoms through intrusive thoughts and cognitive avoidance were tested. The advantage that structural equation modeling provides over linear regression for this study is that all paths are calculated simultaneously; thus, all variables contributing to the variance of the outcome variable (survivors' depressive symptoms) are accounted for in the same model. Jackson [29] suggests a sample size of 20 cases to every model parameter for maximum likelihood analyses. For this study, that would necessitate a sample of 100. Therefore, our sample of N = 222 breast cancer survivors is acceptable. Mplus software was used to evaluate model fit, estimate and test path coefficients, and estimate and test indirect and total effects [30] . The Chi-square fit statistic, the Comparative Fit Index (CFI), and the root mean square error of approximation (RMSEA) were used as indices of goodness of fit [31, 32] . Indicators of a good model fit include: (1) a nonsignificant Chi-square statistic, (2) RMSEA \ .06, and (3) CFI [ .95 [33] . The final model is shown in Fig. 1 .
Results
Of the variables assessed, only current age (M = 45.4 years, SD = 4.7 years); annual income identified as low (\$50,000), middle ($50,000-$100,000), and high ([$100,000); years of education (M = 14.9 years, SD = 2.5 years); and time since diagnosis (M = 5.8 years, SD = 1.5 years) were significantly related to breast cancer survivors' depressive symptoms and thus included in the model. Survivors who reported more depressive symptoms were younger (r = -.13, p \ .001), were less educated (r = -.05, p \ .001), had lower income (r s = -.15, p = .023), and had less time since diagnosis (r = -.04, p \ .001).
Descriptive information for all scales can be found in Table 1 . In bivariate analyses, breast cancer survivors' depressive symptoms were significantly related to social constraints (r = .45, p \ .001), cognitive avoidance (r = .30, p \ .001), and intrusive thoughts (r = .52, p \ .001) and were marginally related to partners' depressive symptoms (r = .13, p = .053). Survivors who reported more depressive symptoms were more likely to report greater social constraints, more cognitive avoidance, and more intrusive thoughts.
Standardized beta regression coefficients (stb) are shown with associated p values in Fig. 1 . The hypothesized model showed adequate goodness of fit, with RMSEA = .02, CFI = .99, and SRMR = 0.04, with a Chi-square of 13.27 (12 DF) and 19 free parameters. The final model contained only two additional paths-allowing intrusive thoughts to be regressed on current age and years out from diagnosis separately-which were allowed to be estimated on the basis of modification indices.
The final model demonstrated good fit to the data with RMSEA = .000, CFI = 1.00, and Chi-square = 8.41 (df = 11) with 19 free parameters. Variables entered into the model included: potentially confounding variables described above, social constraints, cognitive avoidance, intrusive thoughts, partner depressive symptoms, and survivor depressive symptoms. Paths were tested between all variables. Because cognitive avoidance and intrusive thoughts were highly correlated (r = .60, p \ .001) and a Alpha coefficients are representative of the internal consistency for each scale. All numbers presented refer to survivor results with the exception of the last row, which provides partner results theoretically related as pieces of cognitive processing, we allowed these subscales to covary in the model. Survivors' depressive symptomatology, the main outcome, was regressed on all variables. Significant relationships were found between depressive symptoms and several of the variables, including both a direct path (stb = .27, p \ .001) and an indirect path through intrusive thoughts (stb = .16, p \ .001) to social constraints, and to intrusive thoughts (stb = .45, p \ .001). Table 2 lists the z-statistic and associated p value for each indirect path. The path between partners' depressive symptoms and survivors' depressive symptoms was not significant but nearly so (stb = .11, p = .077). The covariance path between avoidance and intrusive thoughts was significant (stb = .50, p \ .001). Furthermore, paths between social constraints and intrusive thoughts (stb = .45, p \ .001), current age and intrusive thoughts (stb = -.13, p = .031), and social constraints and avoidance (stb = .44, p = \.001) were significant. For potentially confounding variables, only current age was related to intrusions. No other potentially confounding variables were related to any other variable in the model. Additionally, neither the direct nor the indirect path between survivor depressive symptoms and cognitive avoidance was significant. Therefore, experiencing social constraints and intrusive thoughts was associated with survivor depressive symptoms.
Discussion
Breast cancer survivors often struggle with significant quality-of-life issues throughout survivorship [3, 34] , and depressive symptoms are one of the most frequent problems reported in the literature. We sought to better understand survivor depressive symptoms by using the Social Cognitive Processing Theory and partner depressive symptoms to predict depressive symptoms of young, longterm breast cancer survivors. After adjusting for potentially confounding variables, breast cancer survivors' depressive symptoms were related to intrusive thoughts and to social constraints both directly and indirectly through intrusive thoughts. Furthermore, social constraints were significantly related to both intrusive thoughts and cognitive avoidance. Two hypothesized relationships were not supported by the model. The effect of partners' depressive symptoms on depressive symptoms in survivors was close (p = .077), but did not meet criteria for significance. Second, no significant relationship was found between survivors' depressive symptoms and cognitive avoidance.
This study advantageously analyzed intrusive thoughts and cognitive avoidance separately in order to determine a differential influence of these variables on depressive symptoms. While the variables are highly correlated (r = .60, p \ .001), each one's contribution to cognitive processing is unique. Previous studies have found significant relationships between avoidance and depression in both cross-sectional and longitudinal designs [35, 36] . Shand et al. [37] reported a significant relationship between depressive symptoms and cognitive avoidance in a sample of ovarian cancer patients. It is important to note that they described the same variables that we termed cognitive avoidance and intrusive thoughts within a post-traumatic stress disorder framework. The levels of cognitive avoidance in our study were subclinical if compared to posttraumatic stress disorder criteria [38] and may be part of the reason that we did not find a relationship between avoidance and depressive symptoms.
Intrusive thoughts, in our sample, were related to depressive symptoms. The relationship between intrusive thoughts and negative outcomes, such as depressive symptoms, is well documented [39] . A recent study by Dupont et al. [36] found a significant relationship between intrusive thoughts and depressive symptoms and that those with high intrusive thoughts at baseline had higher rates of depressive symptoms at 1 year than those with low intrusions at baseline [37] . In accordance with Social Cognitive Processing Theory, intrusive thoughts have consistently been related to psychological distress (i.e., depressive symptoms, anxiety, and negative effect) [18, 40, 41] and mediate the relationship between social constraints and depressive symptoms [18] .
Consistent with Social Cognitive Processing Theory and previous literature, we found a significant relationship between social constraints from a partner and depressive symptoms in breast cancer survivors. According to the theory, negative social interactions (i.e., social constraints) lead to distress [12] . In fact, a recent meta-analysis by Adams et al. [42] found a moderate, significant relationship between social constraints and both general (depression and anxiety) and cancer-specific distress in 30 studies from the oncology literature. 25:1991-1997 1995 Potentially confounding variables that prior research found to be related to depressive symptoms in breast cancer survivors were included in all analyses. These variables include current age of the survivor, length of time from diagnosis, education, and income. Whether found to be significant or not, many studies have controlled for a host of sociodemographic and treatment variables [43] , including age, race, education [44] , treatment type (surgery and chemo, radiation, and tamoxifen), and disease stage [45] .
Depressive symptoms have a profound impact on one's general well-being and overall quality of life. In breast cancer survivors, depressive symptoms have been linked to poor physical, social/family, emotional and functional wellbeing [46] . Recently, Gailiano-Castillo et al. found support for a symptom cluster including depression, fatigue, and pain as a large contributing factor to decreased quality of life [47] . Women with past or current depression are also at greater risk for declines in emotional well-being [48] and persistently decreased health-related quality of life [49] . Research focusing on depressive symptoms has the potential to inform interventions and increase overall quality of life.
Limitations
While this large-scale study uniquely explored the relationship between depressive symptoms and the Social Cognitive Processing Theory, including the partners' depressive symptoms, in young, long-term breast cancer survivors, several limitations must be noted. First, data from this study are cross-sectional from a descriptive, rather than experimental, design. Therefore, our ability to draw causal conclusions is limited. Second, while the majority of potentially confounding variables typically explored in survivors were not significantly related to depressive symptoms in our structural equation model path analysis, participants in our sample were mostly Caucasian, well educated, and from middle-and high-income homes, and in these ways not representative of the general population. For these reasons, caution should be applied when relating these findings to the larger breast cancer survivor population.
Implications for future research
Our findings provide partial support for using the Social Cognitive Processing Theory to predict depressive symptoms in long-term breast cancer survivors. Interventions designed to decrease social constraints and promote open communication within couples that have experienced breast cancer may be useful in promoting timely cognitive processing, thus decreasing intrusive thoughts and depressive symptoms.
